Energy-storage capacity of the mitochondrial proton-motive force.
Resting state respiration of rat-liver mitochondria in the presence of oligomycin was rapidly blocked with cyanide and the dissipation of the membrane potential was followed with a tetraphenylphosphonium-sensitive electrode. From the rate of this dissipation and the electric capacitance of the mitochondrial membrane the energy stored in form of the membrane potential was calculated as about 7 microJ/mg protein. In the absence of oligomycin, dissipation of the membrane potential was slower, as it was partly compensated by proton ejection by mitochondrial ATPase hydrolyzing endogenous ATP. This allowed to calculate the total energy storage capacity of the proton-motive force. It amounted to the equivalence of 3.3 nmol ATP/mg protein or about 130 microJ/mg protein. The stoichiometry of proton-pumping ATPase utilizing endogenous ATP was estimated as three protons per molecule ATP.